Organization and structure of the Methanococcus transcriptional unit homologous to the Escherichia coli "spectinomycin operon". Implications for the evolutionary relationship of 70 S and 80 S ribosomes.
By means of an immunological approach and a subsequent chromosome-walking strategy a chromosomal region encoding ribosomal proteins in the archaebacterium Methanococcus vannielii was cloned. The determination of the nucleotide sequence of the 7.8 x 10(3) base DNA fragment revealed the existence of 14 putative ribosomal protein genes and two unidentified open reading frames. They are organized in a transcriptional unit that is very similar to the Escherichia coli "spectinomycin operon" in respect of both gene composition and gene order. The Methanococcus transcriptional unit contains, in addition to those genes whose products have a homologue in the E. coli operon, three genes whose products share sequence similarity with eukaryotic 80 S but not with eubacterial ribosomal proteins. The Methanococcus ribosomal proteins almost exclusively exhibit a higher sequence similarity to eukaryotic 80 S ribosomal proteins than to those of eubacteria and many of them have a size intermediate between those of their eukaryotic and eubacterial homologues. These results are discussed in terms of a hypothesis that implies that the recent eubacterial ribosome developed by a "minimization" process from a more complex organelle and that the archaebacterial ribosome has maintained features of this ancestor.